











A Study of Eddy Current Testing 
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Previously, we have succeeded in exploiting a new high sensibility eddy current testing (ECT) 
sensor called the infinite (∞) coil. This paper proposes the other new ECT sensor to realize a further 
higher sensibility sensor than those of our previous one. The new sensor utilizes the magnetic fields in 
the parallel directions to a tested target surface, and this makes it possible to construct a shape whose 
sensing coil could be entirely surrounded by the exciting coil. Surrounding the sensing coil entirely by 
the exciting coil makes it possible to work the exciting coil as if a shielding coil to the external 
electromagnetic noise. Thus, good signal to noise ratio is expected and has been confirmed by the 
numerical simulations as well as practical experiments. 



































































































































Fig.2 Simulated magnetic flux density distributions due to the ∞ 
coil. 
 
Fig.1 Schematic diagram of the ∞ coil, where the circular coils 
on both side are the planar exciting coils. The rectangular box 
located between a mid point of both exciting coils is the sensing 
coil wound around a ferrite bar. The thin grey colored arrows 
show the magnetic fluxes caused by the exciting currents when 










































Table 1 Various constants of the simulation model. 
Exciting coil 
Coil outer diameter 9.0 [mm] 
Coil inner diameter 1.0 [mm] 
Coil length 0.2 [mm] 
Number of turns 20 turn 
Input voltage (peak) 2.5 [V] 
Frequency 256 [kHz] 
Sensing coil 
Coil outer diameter 1.4 [mm]×2.4 [mm] 
Coil inner diameter 1.0 [mm]×2.0 [mm] 
Coil length 6 [mm] 




    
(a) No defect 
    




(c) A line defect is located 45 degree to the sensor coil axis. 
    
(d) A line defect is located in 90 degree to the sensor coil axis. 
Fig.3 Eddy current distributions in various defect conditions. 
Black solid lines are the outline of the coils. 
 
Fig.4 Each of the induced voltages depends on the angle 

















































Fig.5 A new flat ECT sensor whose sensing coil located in a 
center and is entirely surrounded by the square shape exciting 
coil. Surrounding the sensing coil entirely by the exciting coil 
makes it possible to shield the sensor coil to the external 
electromagnetic noise. 
矩形状励磁コイルを用いた ECT センサの動作をシミ 
ュレーションと実験で検証した．Table 2 は励磁コイルと
検出コイルの諸定数を示している．供試 ECT センサは縦
100mm，横 100mm，厚さ 1mm の銅板上に配置する．被
検査対象が健全な場合，検出コイルの巻線軸に対して直
線状欠損が 45 度の場合についてシミュレーションを行









Circular exciting coils 
Outer diameter 9.0 [mm] 
Inner diameter 0.5 [mm] 
Coil length 0.2 [mm] 
Number of turns 20 turn 
Input voltage(peak) 2.5 [V] 
Frequency 256 [kHz] 
Rectangular exciting coil 
Outer length 13.5×14.0 [mm] 
Inner length 4.5×5.0 [mm] 
Coil length 0.2 [mm] 
Number of turns 20 turn 
Input voltage(peak) 2.5 [V] 
Frequency 256 [kHz] 
Sensing coil 
Outer diameter 1.5 × 2.8 [mm] 
Inner diameter 0.5 × 2.0 [mm] 
Length 4.5 [mm] 















(b) A new flat ECT sensor
(c) Sensing coil
Fig.8 (a) Tested ∞ coils, and (b) Tested new flat ECT sensor. 
















Table 3 S/N ratios and peak detected voltages. 
Tested ∞ coils A new flat ECT sensor 
Simulation Experiment Simulation Experiment 
No-defect 5.7.E-2[mV] 3.5 [mV] 1.7.E-2[mV] 34 [mV] 
45° 25.2 [mV] 18 [mV] 420 [mV] 504 [mV] 
S/N ratio 4.4.E2 5.10 9.8.E2 16.7 
(a) Flat ∞ coil having the circular exciting coils
(b) A new flat ECT coil
Fig.6 The simulated magnetic flux density distributions of the 
flat circular ∞ (a) and new flat ECT (b) coils. Black solid 
lines are the outline of the coils. 
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